Abstract. The usage of mobile devices has grown rapidly and mobile communication services are becoming more popular as well, almost everyone has a smart mobile device. Most mobile devices provide GPS satellite coordinate positions, some mobile phone companies provide both GPS and GLONASS binary coordinate system enabling faster and more accurate coordinate information. The population in Taiwan is aging with the average 10.75% of senior inhabitants. If the elder member of a family can carry a smart mobile phone when he or she is outside for activities, this elder member can always be tracked through a system that provides coordinate information through Web services. When this elder member is disoriented the instructions on the screen will guide him or her back home through the function of Augmented Reality provided by the system.
Introduction
In recent years, upon the advancements of technology, the technique of mobile device has an explosively rapid growth. In the collaborative research survey of 2012, by InMobi and the market research firm, called Decision Fuel, it found that: 66% of users agree the handy and easy to operate for internet access through mobile devices. In addition, the Federation for the Welfare of the Elderly has launched the first batch of love bracelet in 1998, and until the end of 2011, 12,956 people lost prevention services have been provided. However, love bracelet needs family notification, as well as the help from police and enthusiastic people for searching, in order to retrieve a lost family. Therefore, we want to use the current most common information products-mobile phone or tablet PC, along with the ubiquitous mobile networks and GPS location services, for sending the geographic information of the outdoor family back to the database. And people can find out the current position of the outdoor family through the online service at any time if necessary. This paper proposes and implements a mechanism of tracking a lost family and preventing get lost. It is achieved by using the augmented reality, together with GPS, 3G mobile networks, network services, remote database and other services. The coordination information of the outdoor family will be sent to the personalized mobile database, where necessary, the augmented reality technology can be used to guide the outdoor family finding their way home.
Background Knowledge

Global Positioning System (GPS)
Initially, the Global Positioning System was established for U.S. military used, which transmits signal in a frequency of once per second. An accurate positioning can be obtained when the signals received by GPS receiver are coming from three of the satellites. And if the signals received are coming from four of the satellites, a three-dimensional positioning can be resulted which includes the stereotactic sea level information. In 2005, the United States launched a new generation of positioning satellites to join the operation. The transmit power of GPS signal is increased to 100-fold, and the positioning accuracy is increased to be under one meter, which also triggers various applications.
Augmented Reality
The difference between Augmented Reality and Virtual Reality is that we can receive various sensory messages and manipulate them, without requiring us to get into the world of computers. Milgram et al [6] defined "Augmented Reality" as "a kind of virtual reality which headset monitor or micro display glasses (Head-Mounted Display, HMD) is used to provide a clear vision of the real world."
There is already an increasing number of Augmented Reality applications emerge. And 2008 is a landmark year for Augmented Reality. A number of important investments of Augmented Reality appear one by one. Inbar [4] believed that the technology of Augmented Reality has been out of the lab and became the mainstream. The system architecture of Augmented Reality system is based on a main monitor and camera equipment. And the camera is the important equipment in this system, which is mainly used for getting the real environment images at real-time. In addition, through this information of images received, the coordinates of the object can be calculated by the system, in order to obtain the relevant position. So that, regardless of the movement of the camera or other real objects, the virtual objects on screen can still be displayed in a right position. This results in a successful visual experience, which merges the real world with virtual objects for user through the system of Augmented Reality. Tuceryan et al [5] believed that the construction of this system included the following five factors: Computer Graphic, Tracking, Calibration, Registration, Simulation of spot light and other environmental characteristics. 
Proposed Methodology
System Architecture
The system architecture provided by this paper is shown in Fig 1 including 11 subsystems.
Based on the preceding 11 different subsystems, it can be divided into three main operating mechanism in this paper described as below.
AR-Based Lost-Prevention Mechanism
The Mobile User Interface modules concerns with building a simple and clear interface, since the lost family are mostly the elderly and children. When users forget the direction of going home, they can easily start the system. On the system interface, there is a large display block showing the front real image rendered by the first camera. And the virtual direction signals are added to it via the AR-Based Lost-Prevention modules. In addition, there is a small display block used for showing the estimated time and distance remaining to be back home.
GPS module will continue to receive the messages from GPS satellites, in order to obtain the information of coordinates, and then forwards them to the Mobile Data Transfer subsystem, and next, the data will be sent to the personal mobile database for storage by the Mobile Data Transfer subsystem.
After the completed connection between the Mobile Data Transfer module and the Service Requester module, information coming from other modules in the system will be sent to the remote server host.
The images captured by the first camera (front-facing camera) in the Mobile Camera module of the mobile device, are combined with the augmented reality content by the AR-Based Lost-Prevention module, and are displayed on the screen of the mobile device. At the same time, the images captured by the second camera (user-facing camera) can tell the user's facial expressions and status, in order to gather more information of the user.
The GPS coordinates of the location, the online maps, and the route and direction of returning home are gathered by the AR-Based Lost-Prevention module. After combining the above information, via the way of Augmented Reality, the direction of the indicators will be marked on the screen of the first camera, in order to display and guide the user for the next direction in a very clear way.
System Implementation
The most popular mobile device along with its GPS receiver, 3G mobile network and camera, is used by this paper for implementation. When family outside lose their way home, it can guide him/her back to home safely by using the technology of Augmented Reality. The operation of system is shown as Figure 2 . The operation screen of the system can be divided into two blocks of areas that the upper part is the display screen of the camera and the lower part is the display screen of navigation via Google Map.
The camera block on the upper area drives the first and the second camera of the smart mobile devices, respectively. The first camera will be the camera on the back of the smart mobile phone in most cases. And by using the technology of Augmented Reality, the direction of guidance will be added on the image. At the same time, the second camera of the device will capture the face or the upper part of the body. The system will regularly capture the images from these two cameras and send them back to the server on the remote side. And the member of family can realize the location with his/her face expression and state at that moment through the way of webpages. The map will be displayed when operating the system in the lower part region. At the same time, a complete route of being back to home will be plotted on the map. By the provided function released by Google Maps Android API v2, the perspective angle of the map can be set to an inclined angle of 60°. This provides an easier operation and an easier way for understanding the route shown on the map for the user.
Conclusion
This paper combines the most popular smart mobile device with the information of geographic coordinate provided by it, and as well as the Web Services that allows the members of family can track their elderly via the browser. On the other hand, when the elderly get lost, through the complete route displayed on the map from the screen with the guidance signals provided by the technology of Augmented Reality, the elderly or via the assistance of others, can easily find the route and direction of being back to home. And, at the time, since the images captured by the front and back camera of the smart phone together with the others information will be sent back, the family at home can also realize the location, the present situation and the state of the elderly at any instant time by using the function of webpage. The family can take the initiative to go out for providing the appropriate assistance instead of waiting at home passively, if necessary.
